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KS 1MAGIC GRASS
MIRACLE GRASS
Root
Vetiveria zizanioides (Linn) Nash, Family : Poaceae; Khus oil
Essential oil used in soap, perfumery, chewing tobacco, pan masala
World demand 250 metric tonnes annually
World production 100 tons annually; India-20 to 25 tons annually
North Indian origin oil is considered to be best in the world
Research Objective (s) 
To investigate the concentration-dependent antioxidant potential of 
two genotypes namely KS1 and gulabi of vetiver roots using in vitro
assay as described under:
Reducing power of plants extracts (Yen and Chen, 1995)
The content of total phenolic compounds in plant extracts by Folin-Ciocalteu  
reagent method of Singleton and Rossi (1965)
The total antioxidant capacity of plant extract was measured using the 
standard method of Preito (1999)
DPPH radical scavenging activity of plant extract was measured according 
to method of Chung et al., (2002)
FRAP assay was carried out by the method of Benzie and Strain (1996) as 
described by Pulido et al., (2000)
Hydroxyl radical scavenging activity of two genotypes namely KS 1 and  
gulabi of vetiver root extract using deoxyribose degradation assay
Reduced glutathione concentration in erythrocytes was estimated using 
standard method of Beutler et al (1984) as reported by Rizvi and Luqman 
(2002) 
Erythrocyte malondialdehyde formed during lipid peroxidation was 
measured according to the method of Esterbauer and Cheeseman (1990) as  
described previously (2006)
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In the reducing power assay, the presence of reductant (i.e. 
antioxidants) in the sample (extract/antioxidant) would result in the 
reducing of Fe+++ to Fe++ by donating an electron. 
Amount of Fe++ complex can
be then be mentioned by
measuring the formation of
Pearl’s Prussian blue at 700
nm. Increase in absorbance
indicates an increase in
reductive ability
GU>KSD=KSUD>GD 
The reducing properties are
generally associated with the
presence of reductones, which
have been shown to exert
antioxidant action by breaking the
free radical chain by donating a
hydrogen atom.
Reductones are also reported to
react with certain precursors of
peroxide, thus preventing
peroxide formation.
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The content of total phenolics in the root extracts of two genotypes of 
Vetiveria zizanioides L. Nash is determined using the Folin–Ciocalteu 
assay, calculated from standard curve and expressed as gallic acid 
equivalents (GAE) 
KSD=KSUD>GU=GD 
Plant phenolics
constitute one of the
major groups of
compounds acting as
primary antioxidants or
free radical terminators,
it is worth determining
their total amount
Total Phenolic Standard
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The antioxidant capacity by phosphomolybdenum method is based 
on the reduction of Mo (VI) to (V) by the antioxidant compounds 
and the formation of green Mo (V) complex with a 
maximal absorption at 695 nm. 
KSUD>GU>GD>KSD 
Total Antioxidant Capacity
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Free radical scavenging activity
of antioxidants was evaluated
using DPPH as a reagent.
DPPH is a stable free radical
and accepts an electron or
hydrogen radical to become a
stable diamagnetic molecule.
The reduction capability of
DPPH radical is determined by
the decrease in absorbance at
517 nm induced by antioxidants
and plant extracts
KSD>KSUD>GU>GD 
The extracts are able to
reduce the stable radical
DPPH to the yellow-
colored
diphenylpicrylhydrazine.
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FRAP assay
measured the change
in absorbance at 593
nm owing to the
formation of blue
color Fe++ from
Fe+++ oxidized form
by the action of
electron donating
antioxidants.
FRAP assay quick
and simple to
perform, and the
reaction is
reproducible and
linearly related to
the molar
concentration of
the antioxidants
and plant extracts
KSD>KSUD>GD>GU 
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FRAP assay
measured the change
in absorbance at 593
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formation of blue
color Fe++ from
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by the action of
electron donating
antioxidants.
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Vetiver Root
CONCLUSION
 Plants, which are more exposed to radical-forming radiation processes, are able to produce many types of scavenger molecules, mainly phenolic compounds.
 Mammals lack the ability to generate phenolic compounds (except oestrogens), but this deficiency may be substituted for, in part, by the plants.
 The useful observation in this study, however, is that the hexane extract of intact as well as spent roots after distilling the oil out showed concentration-dependent ferric reducing antioxidant power and free radical scavenging activity.
 Higher concentration of extract diminishes hydroxyl radical scavenging activity and promotes pro-oxidant activity.
 The present finding has implication of isolating the active molecule useful as dietary/supplementary antioxidant from the waste of vetiver an important plant with high commercial value.
 The genotypic difference observed for level of ferric reducing antioxidant power, free radical scavenging activity being more in one variety (KS 1) over other (gulabi) indicates the possibility of differences in secondary metabolite formation in Vetiveria zizanioides.
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